
















associated triggering capacitors.    In view of this,  when designing high-speed systems,   it is ad- 

vantageous to use circuits with (a) high input impedance,  and (b) as low recovery resistance as 

possible for the triggering capacitor circuits. 

The above results appear to exclude the possibility of using saturated bistable cir- 

cuits with a high degree of reliability due to the turn off triggering time. 

Exhaustive tests have been made on each of the shift registers described above. 

The two-transistor flip-flop works reliably with 80 per cent of all BTL  1698 transistors at 

rates up to 5 jisec per shift pulse.    The shift register constructed from the negative-resistance 

bistable circuit will operate up to 6 jjsec per stage.    However,   at these fast rates,  the coupling 

capacitors must necessarily be small,   and this shift  register therefore is less reliable than 

the flip-flop shift register.    At lower rates,   the coupling capacitor may be larger with corre- 

spondingly greater reliability.    The specialized shift  registers offer a good reliability up to 

3 jjsec per shift pulse when a maximum of 9 stages is connected to the common bias resistor, 

R^     Longer registers should be connected as shown it. Fig.   20. 
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Fig. 1.   Negative-resistance bistable circuit. 

• i > 11 f 
i   \ i i 

Rt>tR|_ 

Fig. 2.   Static emitter voltage-current characteristics. 
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Fig.3.   Nonsoturating flip-flop. 
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Fig. 6.  Waveform analysis of single-transistor-per-stage shift register. 
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Fig.8.   Large-signal equivalent circuit for transistor dynamic characteristics. 

Fig. 9.   Negative-resistance bistable circuit with transistor large-signal dy- 
namic equivalent circuit. 
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Fig. 10.   Negative-resistance bistable circuit. 
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Fig. 12.   Circuit of Fig. 11 after D2 has opened. 

u 



V|   »«C| 

4 8 - 11 
fco = i 5 MC 

44- . 
\\ 

Rb   = IK 

40- \\ 
<?e   ; 22K 
Ves:   45 V 

36-i 
\\ VI      :   3 V 'ee    J 

32- - \\ 

2    28- \\ 
1 \   \ > \ \ 
-  24- \\ > \\ 

20 - - ^Vj——EXPERIMENTAL (CURVE b) 
T3-\S!ST0R  TYPE  28 

TRANSiSTOR PRODUCTS CO 

16 - Xv 
12 rHEORETICAL(CURVE ah-^v^^"^—_^___^^ 

8 - 
• • 

4 - 

1         1          1          1         1          1          1          1         1          1          1          1          1 1          1          1          i          1          1          1          1          1 1         1          t         1         1          1         1          1         1          1          1          1          1 1      1       1      1      !       1      1      1       i 
10      20      30      40      50      60      70       (j      90      IC  '        3       20      50      40     5C      6C     170     .80      '90    200   210     220 

CI afit I 

Fig. 13.   Turn-on characteristic of negative-resistance bistable circuit. 

Fig. 14.   Dynamic equivalent circuit for triggering off negative-resistance bistable circuit. 
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Fig. 15.   Voltage waveforms for circuit of Fig. 14. 
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Fig. 16.  Turn-off characteristics of negative-resistance bistable circuit. 
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